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INTRODUCTION
The quality of milk and its composition is influenced by several factors. One of the key factors is the nutrition of dairy cows. According to many authors (Kirst, Jakobi, 2002; Kirchnerová et al., 2002; Kováčik, 2006 ) nutrition of dairy cows can affect the production and quality of milk. High-producing dairy cows, bred for high milk production, require sufficient nutrition and possible nutritional deficiencies are strongly reflected in a reduction of milk production, but also in a decrease of its technological properties (Kirchnerová et al., 2002; Hanuš et al., 2002) . During the dairy cow production cycle, the transition period is critical due to the several endocrine and metabolic changes that accompany parturition and the initiation of lactation The aim of this work was to evaluate selected blood biochemical parameters and milk composition of dairy cows at the beginning of lactation and to observe the correlations between blood and milk parameters.
MATERIAL AND METHODS

Blood sampling and analysis
In total, 15 Holstein cows at the beginning of lactation were chosen. Blood samples collection for biochemical analysis was performed 2 hours after the morning feeding by vena caudalis mediana puncture. Blood was captured directly into centrifuge tubes and centrifuged. Energetic (glucose -GLU, d-betahydroxybutyrate -D-BHB, triglycerides -TG), nitrogenous (total proteins -TP, UREA), hepatic (aspartate aminotransferase -AST, alanine aminotransferase -ALT, gamma-glutamyltransferase -GGT, alkaline phosphatase -ALP, bilirubin -BILI, cholesterol -CHOL) and mineral (sodium -Na, potassium -K, chloridesCl -, calcium -Ca, phosphorus -P, magnesium -Mg) profiles were determined in the blood serum. Analyses were provided in biochemical and hematological laboratory at the Department of Animal Physiology of SUA through commercial sets DiaSys (Diagnostic Systems GmbH, Germany) on the devices Rx Monza (Randox Laboratories Ltd., United Kingdom) and Easy Lyte Plus (Medica corp., Bedford, USA).
The aim of this work was to evaluate selected blood biochemical parameters and milk composition of dairy cows at the beginning of lactation and to observe the correlations between blood and milk parameters. In total, 15 Holstein cows at the beginning of lactation were chosen. Blood and milk samples were collected. Energetic (glucose -GLU, d-beta-hydroxybutyrate -D-BHB, triglycerides -TG), nitrogenous (total proteins -TP, UREA), hepatic (aspartate aminotransferase -AST, alanine aminotransferase -ALT, gammaglutamyltransferase -GGT, alkaline phosphatase -ALP, bilirubin -BILI, cholesterol -CHOL) and mineral (sodium -Na, potassium -K, chlorides -Cl -, calcium -Ca, phosphorus -P, magnesium -Mg) profiles were determined in the blood serum. Levels of lactose, fat, proteins and minerals (sodium -Na, potassium -K, calcium -Ca, phosphorus -P, magnesium -Mg) were determined in milk. Most of the parameters outside physiological limits were found among mineral and hepatic profile. Levels of calcium, phosphorus and sodium were decreased in comparison to reference values. Average concentration of urea was also lower. On the other hand, increase of aspartate aminotransferase and gamma-glutamyltransferase were observed. Levels of lactose (4.82 g.100g -1 ), fat (4.21 g.100g -1 ), protein (3.14 g.100g -1 ) and calcium (4.82 g.l -1 ) in milk complied with Slovak national standard (STN 57 0529). In our study, ratio of fat to protein lower than 0.75 was observed in 13 % of cows (risk of ketosis) and higher than 1.4 in 40 % (NEB). Strong negative correlation between serum cholesterol and milk fat (-0.716; P<0.01) and middle strong negative correlation between cholesterol and milk protein (-0.397; P<0.01) were observed. ALT affected negatively amount of phosphorus in milk (-0.417; P<0.001), which complied with demineralization of the organism and following restriction of liver detoxification activity. On the other hand, strong positive correlation was observed between serum ALT and milk sodium (0.738; P<0.05), what points to close relationship between hepatic enzymes and mineral composition of raw milk.
Milk sampling and analysis
Milk samples were collected at morning milking and stored at 6°C. Levels of lactose, fat and protein were determined at Institute for Animal Breeding and Product Quality using infrared absorbance analysator Milkoscan FT 120. Amount of minerals (sodium -Na, potassium -K, calcium -Ca, phosphorus -P, magnesium -Mg) was determined at the Department of Chemistry (SUA in Nitra) using atomic absorption spectrometry.
Statistical analysis
GraphPad Prism 5 was used to conduct statistical analysis. Data presented are given as mean and standard deviation (SD). Correlations between blood and milk parameters were determined (significance at levels P<0.05, P<0.01, P<0.001).
RESULTS AND DISCUSSION
Blood parameters are presented in Table 1 (2012), who observed increase of AST, GGT and also ALT. It might be caused by lipolysis and demineralization of the organism and following restriction of liver detoxification activity. Results of milk analyses are summarized in Table 2 . Levels of lactose (4.82 g.100g -1 ), fat (4.21 g.100g -1 ), protein (3.14 g.100g -1
) and calcium (4.82 g.l -1 ) in milk complied with Slovak national standard (STN 57 0529). Requirements for sodium, potassium, phosphorus and magnesium are not set. The ratio of fat to protein (F:P) in milk was evaluated as an indicator of negative energy balance (NEB) (Heuer et al., 2001 ). Dirksen (1994) observed ratio F:P over 1.4 indicates NEB and according to Duffield et al. (1997) 0.75 is the critical upper limit of ketosis presence. In our study, average value of F:P ratio (1.32) was approaching the 1.4 limit. Ratio of F:P lower than 0.75 was observed in 13 % of cows (risk of ketosis) and higher than 1.4 in 40 % (NEB). Correlations between biochemical parameters of blood and milk composition (Table 3) showed several significant dependences. (1996) in sheep milk. ALT affected negatively amount of phosphorus in milk (-0.417; P<0.001), which complied with already mentioned demineralization of the organism and following restriction of liver detoxification activity. On the other hand, strong positive correlation was observed between serum ALT and milk sodium (0.738; P<0.05).
CONCLUSION
Our results showed decreased levels of minerals in blood, what might be related to some peripartum diseases. On the other hand, hepatic enzymes concentrations (AST, GGT) were increased. It could be caused by demineralization of the organism and following restriction of liver detoxification activity and liver cells damage. Even the milk composition complied with Slovak national standard, the ratio fat: protein showed the possibility of some disorders (NEB, ketosis). Levels of minerals in milk were affected predominantly -sodium and phosphorusmainly by mineral profile of blood -phosphorus, magnesium, potassium and chlorides, but also by serum ALT, what points to close relationship between hepatic enzymes and mineral composition of raw milk.
